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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 ♦*** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] the various base-material tops for which this invention is used as an electronic industry material - 

silver -- a conductor -- it is related with the printing ink and the formation method for making a circuit form 

[0002] 

[Description of the Prior Art] a former and base-material top -- a silver conductor -- the screen printing [ make / form / a 
circuit ] using the silver paste has been used briskly Although the printing pattern could be created cheaply and so much by 
this method, there was a fault that the formation became difficult, by the fine pattern of 50-micrometer a line/space. 
Moreover, since screen-stencil started the position gap from using the mesh of a screen for a version to printing to a big base 
material, it had the fault that position precision became bad. 

[0003] On the other hand, the FOTORISO method is performed as the formation method of a fine pattern. Although 
formation of a detailed fine pattern could do this method, the facility for manufacture became large-scale, the process was 
complicated, since time and effort was required, the production cost cost dearly, and there was a fault that a product could not 
be supplied cheaply. Moreover, since there is no leveling nature and ink does not spread even into details when only the end 
of metal silver dust is used for the aforementioned resin and a film is formed, a front face will be in a coarse state. Or there 
was also a fault of being so coarse that a ground being transparent, thereby ~ a conductor ~ there was also a problem of the 
unusual electric discharge from the section or increase of resistance 
[0004] 

[Problem(s) to be Solved by the Invention] the silver which was made in order that this invention might cancel the fault of the 
above-mentioned conventional method, and dissolved and kneaded a resinous principle, the solvent component, the addition 
component, the silver component, and the flux component - a conductor ~ a pattern is offset on a base material using the 
offset-printing ink for circuits, and it aims at offering the method of forming the good fine pattern of leveling nature with the 
high and resolution of a line/space with a high and position precision after baking 
[0005] 

[Means for Solving the Problem] The method of this invention An alkyd resin, a denaturation alkyd resin, a fatty-acid epoxy 
resin. At least one or more sorts of the resinous principles and solvent components which are chosen from a urethane oil, 
rosin, and a mallein-ized oil, the silver which dissolved the addition component, the silver component, and the flux 
component, and was kneaded ~ a conductor - the process which offsets a pattern on a base material using the offset-printing 
ink for circuits ~ The process which makes this printing pattern harden by irradiation and/or heating of/or an activity energy 
line as it is, the silver characterized by consisting of the process which piles up, prints and carries out the printing pattern 
made to harden by/or the same pattern as it is, and the process which calcinates a printing pattern -- a conductor ~ it is the 
formation method of a circuit 

[0006] The resin of this invention needs to choose the resin suitable for the printability of offset printing, and an alkyd resin, a 
denaturation alkyd resin, a fatty-acid denaturation epoxy resin, a urethane oil, rosin, a mallein-ized oil, etc. are good, and use 
independent or the mixed thing. Although the amount of resins changes also with silver contents, when it is taken into 
consideration from a printability, it is good in it being 3 - 40%. 

[0007] Although especially the solvent used by this invention is not limited, there is for the role of the ******** agent for 
lowering the purpose and viscosity in which a solid resin and a solid additive are dissolved liquefied. In order for there to be a 
xylene, toluene, a butanol, mineral spirits, a petroleum solvent (Solvesso, naphtha), a methyl isobutyl ketone, a pine oil, 
TAPINYORU, etc. as what is used in order to dissolve a solid resin, in addition to lower viscosity, a No. 3-6 solvent is used. 
[0008] the end of metal silver dust ~ the globular shape of 0.05 to 1 .0 micrometer particle size ~ desirable ~ What carried out 
mono dispersion with the particle size of 0.1 to 0.5 micrometer is good, flakes-like powder 0.1-10 micrometers ~ fiirther ~ 
desirable ~ what has a 0.5-5-micrometer good and spherical thing ~ independent or it is good for silver to come out 
comparatively and to mi x flakes 20% to 50% preferably J0%to_75% The purity of the silver dust end at this time uses 95 - 
99.9% of thing. The particle size of silver spherical powder set to 0.05 to 1 .0 micrometer because the difficulty of handling 
arose in less than 0.05 micrometers, since it was that particle size is too small, and a printability is unsuitable in order that 
elasticity may not come out, and the particle size below submicron one. 

[0009] On the other hand, when 1.0 micrometer is exceeded, the problem that printing stabilized without ink getting cannot be 
performed is in the homogeneity on a roller at the time of inking. Flakes-like powder is mixed with spherical powder because 
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there is an advantage that can take large contact of powder entirety and resistance of a conductor is lowered when flakes are 
located on a line. 

[0010] The organometallic compound containing the silver of this invention has a carboxylate, an acetyl acetate salt, and a 
good metal alkoxide. 2-ethyl hexanoic acid, octylic acid, a neo decanoic acid, a naphthenic acid, etc. are sufficient as a 
carboxylate, and especially if it is a carboxylic acid, it will not be limited. Moreover, the carbon number of the alcohol used 
for a metal alkoxide should just be the thing of 1-12. 

[001 1] The diameter of a colloidal particle the colloid containing the silver of this invention It is good to use for ink the 
colloidal solution which exists in the organic solvent that what is necessary is just what is 100-lOOOA. By adding the 
organometallic compound and colloid containing the aforementioned silver in addition to the end of metal silver dust, a silver 
component spreads enough to details and it is lost that a ground is transparent. A fine pattern open circuit can be prevented by 
this, and it leads also to reduction of resistance. Moreover, since smooth nature improves, membranous surface roughness also 
decreases. 

[0012] The addition components of this invention are a leveling agent, a polymerization initiator, a pro oxidant, a leather 

beam inhibitor, a thickener, a metal chelate resin, a dispersant, and a filler, and are added according to the aptitude of ink. For 
example, if it is a leveling agent, it is a silicon system compound. To add 0.1 to several% is good. In a polymerization 
initiator, there are an AMANI oil fatty-acid salt, a stearate, an oleate, etc. by the thickening varnish and the metal chelate resin 
by the methyl-ethyl-ketone oxime and the thickener at naphthenic-acid cobalt, a manganese naphthenate, and a leather beam 
inhibitor by acrylic oligomer and the pro oxidant. 

[0013] a filler aluminum 203, Ti02, Bi02, and Sn02 etc. - what is necessary is just to use powder 0.05 to 10 micrometers 
or less that what is necessary is just to use an impalpable powder A filler is added in order to remove or reduce the strain 
produced in the interface of the inside of a silver thin film, silver, and a base material at the time of baking. Moreover, it leads 
also to chemical-resistant improvement. What is necessary is just to add a flux component by the organometallic compound 
and/or the glass frit. That in which Pb, B, Si, Zn, Bi, Sn, Cr, Mn, Ti, aluminum, alkali, the alkaline earth, etc. are contained as 
a metal component is chosen. As an organometallic compound, 2-ethyl hexanoic-acid salt, a naphthenate, a neo decanoic-acid 
salt, a metal alkoxide, an AMANI oil fatty-acid salt, an oleate, a stearate, an acetylacetone salt, etc. are used. 
[0014] It is what is added in order to improve adhesion with a thin film and a base material, a flux component ~ a silver 
conductor - If a base material is a glass substrate, for example, PbO-B2 03-Si02, PbO-B2 03-Zn02 The softening 
temperature of a system What is necessary is just to use the glass fi-it of Si02-aluminum2 03-CaO and Si02-PbO-CaO system 
quantity softening temperature that what is necessary is just to use the glass fi-it which is about 350-600 degrees C, if it is an 
alumina substrate. 

[0015] It dissolves and a resin, a solvent, an aforementioned additive flux component, and an aforementioned silver 
component are kneaded after a premix until they become sufficiently homogeneous with 3 rolls, thus, the adjusted silver - a 
conductor ~ a predetermined pattern is obtained by offsetting using the printing ink for circuits The printing method of a 
predetermined pattern is offset printing, you may be any of a plate and intaglio printing and a predetermined pattern is 
obtained fi-om a version by performing the imprint of ink fi-om a blanket and a blanket to a base material. What is necessary is 
to pile up and just to perform printing, when the ink imprint of a predetermined pattern is not fiilly performed at once. By 
performing this heavy printing, the imprint total amount and thickness of ink can be increased. Although heavy printing may 
be performed continuously as it is, if it seems that the amount of imprints does not increase by back trapping in the case of 
heavy printing, back trapping can be prevented by stiffening the ink on a pattern before heavy printing. To the hardening 
method, it can harden by irradiation and/or heating of an activity energy line. An activity energy line means ultraviolet rays, 
infi-ared radiation, and an electron ray, and hardening progresses by combining these activity energy lines and heating. It is 
good to add ultraviolet-rays hardening resin, a poly merization jnitjator, and a pro oxidant to promote hardening more. 
[0016] When the pattern with which it was printed'ohlhe base material as mentioned above does not become smooth, surface 
smoothing can be urged by pressing a printing pattern. The method of a press puts a sheet or sheet metal on a base material so 
that the force may join the whole base material uniformly, and it applies a pressure to the whole, under the present 
circumstances ~ if the number of times and press ** of a press are made [ many ] ~ a line - it is connected with growing fat 
[0017] A baking process is presented with the predetermined pattern obtained by offset printing. Burning temperature is 
wanted to be 300 or more degrees C at the temperature which the organic substance contained in the inside of a resinous 
principle, a solvent component, an addition component, etc. must evaporate, sublimate or decompose. Moreover, a flux 
component must dissolve to improve adhesion with silver and a base material, a reactional phase must be made to have to 
form in an interface with a base material, and it must raise and calcinate to temperature required for the dissolution. 
[0018] 

[Example] The example and the conventional example of this invention are explained below. 
[0019] 

[The example 1 of manufacture] They are 80g, glass fi-it (Asahi Glass make : 1350) 4g, and 2-ethyl hexanoic-acid silver in the 
end of 0.3-micrometer spherical metal silver dust in 16g (Dainippon Ink & Chemicals make : BEKKOZORU EL- 8001) of 
alkyd resins. After carrying out the premix of the 9.3g, it kneaded with 3 rolls and silver ink was produced. 
[0020] 

[The example 2 of manufacture] lOg (Dainippon Ink & Chemicals make : BEKKOZORU 1341) of phenol denaturation alkyd 
resins 85g of the end of 0,3-micrometer spherical metal silver dust, and glass fi-it (Asahi Glass make : 1370) lOg [ of 4.5g 
acetyl acetate silver ] and methyl-ethyl-ketone oxime Ig was kneaded, and ink was produced. 
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[0021] 

[The example 3 of manufacture] lOg (Dainippon Ink & Chemicals make : BEKKOZORU P-786 -50) of fatty-acid 
denaturation epoxy resins 85g of the end of 0.5-micrometer spherical metal silver dust, methyl-ethyl-ketone oxime Ig, 
naphthenic-acid cobalt 1.5g and glass frit (Asahi Glass make : 1307) 3.5 g and 30% silver content silver colloid 9g were 
kneaded, and ink was produced. 
[0022] 

[The example 4 of manufacture] It is this, after adding a silver content silver colloid TAPYORU solution to rosin (Dainippon 
Ink & Chemicals make : HEKKA side J-896) lOg 30% and dissolving rosin. 40g, methyl-ethyl-ketone oxime Ig, and glass frit 
(Asahi Glass make : 1350) 3g were mixed and kneaded in the flakes-like silver dust end of 40g and 5 micrometers in the end 
of 0.3-micrometer spherical metal silver dust, and ink was produced. 
[0023] 

[The example 5 of manufacture] 15g (Dainippon Ink & Chemicals make : bar knock TD- 125) of urethane oils 75g of the end 
of 0.1 -micrometer spherical metal silver dust, eugenol Ig, thickening varnish 1.5g [ of 3.5g lead octylate ] and octylic acid 
bismuth Ig and lOg of naphthenic-acid silver were kneaded, and ink was produced. 
[0024] 

[The example 6 of manufacture] After carrying out the premix of 80g and the glass frit (Asahi Glass make : 1350) 4g to 16g 
(Dainippon Ink & Chemicals make : BEKKOZORU EL- 8001) of alkyd resins in the spherical metal silver dust end of 0.3 
micrometers, it kneaded with 3 rolls and silver ink was produced. 
[0025] 

[The example 7 of manufacture] lOg (Dainippon Ink & Chemicals make : BEKKOZORU 1341) of phenol denaturation alkyd 
resins 85g of the end of 0.3-micrometer spherical metal silver dust, and glass frit (Asahi Glass make : 1370) 4.5 g and 
methyl-ethyl-ketone oxime Ig were kneaded, and ink was produced. 
[0026] 

[The example 8 of manufacture] lOg (Dainippon Ink & Chemicals make : BEKKOZORU P-786 -50) of fatty-acid 
denaturation epoxy resins 85g of the end of 0.5-micrometer spherical metal silver dust, methyl-ethyl-ketone oxime Ig, 
naphthenic-acid cobalt 1.5g and glass frit (Asahi Glass make : 1307) 3.5 g was kneaded and ink was produced. 
[0027] 

[Example 1] Using the ink of the examples 1-5 of manufacture, on the glass substrate, the 50cmx50cm predetermined pattern 
was irradiated after 4 times offset printing of heavy printing, and ultraviolet rays were irradiated for 1 minute. Printing and 
UV irradiation were repeated 4 times similarly, and it printed a total of 20 times. The measurement result of the surface 
roughness calcinated in 550 degrees C and 10 minutes is shown in Table 1. 
[0028] 

[Table 1] 
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[0029] 

[Conventional example 1] The resuU which performed the same operation as an example 1 using the ink of the examples 6-8 

of manufacture is shown in Table 1 . 

[0030] 

[Example 2] Offset printing performs heavy printing for a 50cmx50cm predetermined pattern 10 times on a glass substrate 
using the ink of the examples 1-5 of manufacture, and it is for 5 minutes. Printing was performed fiirther 10 times after heat 
hardening at 120 degrees C. The result which measured the surface roughness is shown in Table 1. 
[0031] 

[Conventional example 2] The result which performed the same operation as an example 2 using the ink of the examples 6-8 

of manufacture is shown in Table 1 . 

[0032] 

[Effect of the Invention] it stated above - like - the silver of this invention ~ a conductor -- the printing ink for circuits, and 
silver ~ a conductor ~ if the formation method of a circuit is used, leveling nature will improve sharply, and an open circuit of 
a fine pattern can be prevented, and the epoch-making effect of leading also to reduction of resistance will be done so 
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[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the silver characterized by containing at least one or more sorts of the resinous principles, silver components, and 
flux components which are chosen from an alkyd resin, a denaturation alkyd resin, a fatty-acid epoxy resin, a urethane oil, 
rosin, and a mallein-ized oil -- a conductor -- the printing ink for circuits 

[Claim 2] the silver according to claim 1 which furthermore contains one sort or two sorts or more in a solvent component, a 
leveling agent, a polymerization initiator, a pro oxidant, a leather beam inhibitor, a thickener, a metal chelate resin, a 
dispersant, and a filler - a conductor ~ the printing ink for circuits 

[Claim 3] the spherical powder whose silver component is 0.05 to 1.0 micrometer particle size ~ and/or ~ the silver according 
to claim 1 or 2 which is colloid containing the organometallic compound containing the flakes-like powder which is 0.5-5 
micrometers, and silver, and/or silver - a conductor ~ printing ink for circuits 

[Claim 4] the silver according to claim 3 whose organometallic compound containing silver is a carboxylate, an acetyl acetate 
salt, or a metal alkoxide ~ a conductor - the printing ink for circuits 

[Claim 5] the claim I whose flux components are an organometallic compound and/or a glass frit, a claim 2, and silver 
according to claim 3 or 4 - a conductor ~ the printing ink for circuits 

[Claim 6] An alkyd resin, a denaturation alkyd resin, a fatty-acid epoxy resin, a urethane oil, The printing ink for circuits is 
used, the silver containing at least one or more sorts of the resinous principles, silver components, and flux components which 
are chosen from rosin and a mallein-ized oil ~ a conductor -- The process which offsets a pattern on a base material, the 
process which makes this printing pattern harden by irradiation and/or heating of/or an activity energy line as it is, the silver 
characterized by consisting of the process which piles up, prints and carries out the printing pattern made to harden by/or the 
same pattern as it is, and the process which calcinates a printing pattern ~ a conductor ~ the formation method of a circuit 
[Claim 7] silver - a conductor - the silver according to claim 6 with which the printing ink for circuits contains one sort or 
two sorts or more in a solvent component, a leveling agent, a polymerization initiator, a pro oxidant, a leather beam inhibitor, 
a thickener, a metal chelate resin, a dispersant, and a filler further ~ a conductor ~ the formation method of a circuit 
[Claim 8] the spherical powder whose silver component is 0.05 to 1.0 micrometer particle size ~ and/or -- the silver according 
to claim 6 or 7 which is colloid containing the organometallic compound containing the flakes-like powder which is 0.5-5 
micrometers, and silver, and/or silver ~ a conductor ~ the formation method of a circuit 

[Claim 9] the silver according to claim 8 whose organometallic compound containing silver is a carboxylate, an acetyl acetate 
salt, or a metal alkoxide - a conductor ~ the formation method of a circuit 

[Claim 10] the claim 6 whose flux components are an organometallic compound and/or a glass frit, a claim 7, and silver 
according to claim 8 or 9 ~ a conductor — the formation method of a circuit 

[Claim 1 1] burning temperature the claim 6 which is 300 degrees C or more, a claim 7, a claim 8, and silver according to 
claim 9 or 10 ~ a conductor ~ the formation method of a circuit 

[Claim 12] the claim 6 to which smoothing of a printing pattern front face is urged by pressing this printing pattern after 
printing a predetermined pattern on a base material, a claim 7, a claim 8, a claim 9, and silver according to claim 10 or 1 1 ~ a 
conductor - the formation method of a circuit 

[Claim 13] the claim 6 whose activity energy line is one or more sorts in ultraviolet rays, infrared radiation, and an electron 
ray, a claim 7, a claim 8, a claim 9, a claim 10, and silver according to claim 1 1 or 12 - a conductor ~ the formation method 
of a circuit 



[Translation done.] 



